Effects of nifedipine on systemic and regional oxygen transport and metabolism at rest and during exercise.
In a placebo-controlled, randomized, cross-over, double-blind study of 12 patients with stable exertional angina, we measured at rest and during bicycle exercise the effects of 20 mg of nifedipine administered sublingually on hemodynamics and systemic and regional oxygen extraction and metabolism. Nifedipine decreased systemic vascular resistance by 38% at rest (p less than .001) and by 28% during exercise (p less than .001). Cardiac output increased from 4.6 +/- 0.6 to 6.0 +/- 0.9 liters/min (p less than .001) at rest after nifedipine and from 10.6 +/- 3.7 to 11.8 +/- 3.4 liters/min (p less than .005) during exercise. After nifedipine, the arterial-mixed venous O2 content difference decreased from 4.7 +/- 0.6 to 3.5 +/- 0.5 ml/100 ml (p less than .001) at rest and from 10.5 +/- 1.7 to 8.8 +/- 1.6 ml/100 ml (p less than .001) during exercise. After nifedipine the arterial-iliac venous O2 content difference also decreased at rest, from 5.9 +/- 1.5 to 4.8 +/- 1.7 ml/100 ml (p = .06) but increased during exercise from 13.1 +/- 1.5 to 14.0 +/- 1.8 ml/100 ml (p less than .05). Oxygen consumption was not significantly altered at rest or during exercise. Nifedipine decreased mixed venous carbon dioxide tension (PCO2) during exercise from 53 +/- 3.5 to 50 +/- 4.0 mm Hg (p less than .05) but increased iliac venous PCO2 slightly from 61 +/- 4.6 to 63 +/- 5.2 mm Hg (p less than .01). Exercise pH was not significantly altered, but arterial lactate increased more after nifedipine (2.65 +/- 1.95 mmol/liter placebo, 3.54 +/- 2.74 mmol/liter nifedipine; p less than .05). Thus nifedipine produces similar changes in O2 extraction in mixed venous and iliac venous blood at rest but directionally opposite changes during exercise. The data support the hypothesis that nifedipine does not alter the distribution of cardiac output to the legs at rest, but during dynamic leg exercise reduces the redistribution of cardiac output to the legs. This probably results from the shunting of blood flow away from exercising muscles by the generalized vasodilatation of nifedipine.